INTRODUCTION
Countercurrent liquid-liquid extraction is a well established operation for separation and purification of compounds on laboratory, pilot plant and large production scales of processing. Each new extraction problem, however, requires a study to determine workable conditions for effecting the desired separation or purification.
Preliminary studies of single stage distribution behaviors of the components of liquid-liquid systems can give data that are basic to the development of extraction processes. Later stages in the development of a practical liquid-liquid extraction process, however, generally require that tests on the variables in the conditions of operation also be made with manipulations that simulate those of the multi-stage equipment to be employed in processing. Proper equipment for these tests may not only facilitate the derivation of conditions for laboratory or large scale processing but may also make it possible to readily obtain data that are basl.c to an understanding of the extraction mechanism. · This article presents details on the construction and operation of small scale,20-stage, multiple--contact,countercurrent-flow extractor in which such tests can be conveniently made. Figure 1 . Photograph of extractor assembly. a steel framework. The feeding of liquids to the extractor, the multi-stage extraction and the delivery of product solutions from the extractor are performed through rotation of the cradle and its extractor assembly on the horizontal axis. Since these operations take place repeatedly as rotations of the cradle are continued, the extractor may be referred to as of the "unlimited feed" type.
Reservoir tarlks containing the liquids to be fed to the extractor at the desired stages are mounted along the axis of rotation of the cradle and are parts of the assembly. The two end shafts of the extractor cradle are hollow and they can, therefore, accommodate coaxial glass tubes for delivery of product solutions from the extractor and through glass sleeve joints to stationary receivers. A sprocket wheel fixed on one of these end shafts enables rotary motion to be imparted to the cradle by means of a hand-crank operated chain drive. Feeding of liquids to the extractor, mixing and settling and countercurrent flow of the phases in the extractor and delivery of the product solutions from the extractor are, then, effected through proper manipulation of the hand crank.
The performance of this laboratory extractor si~ulates that of a continuous countercurrent-flow vertical extraction column.
Extractors that have some physical resemblances to the one presented here have been described in articles by Craig~ 1) by Lathe and Ruthven~Z) 
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MISCELLANEOUS DETAILS
The cradle that supports the glass extractor assembly (see Fig. 1) consists essentially of two 14-inch by 17-inch by one-quarter-inch thick construction of the particular extractor contribute to facilitating its operation. The small sprocket to which the hand crank is attached (see Fig. 1 ) is specially made with half as many sprockets as the larger wheel that is secured to one end shaft of the cradle. 
FILLING, STARTING AND ADJUSTING THE EXTRACTOR
Starting an ex;traction with this equipme:n.t, a s well as with arty other extractor, requires that some workable plan be followed.
One systematic procedure that may be used with the extractor described here will be given in some detail. Assume that the plan of the extraction is to employ an organic (less dense) liquid that is to enter at on~ end of the extractor , an aqueous scrub that is to be introduced at the stage at the opposite end of the extractor and an aqueous feed, that is a solution of two :r:naterials to be separated, An extractor of the design described here allows an experiment to be interrupted and then ' resumed at the operator's convenience without interfering with the proper functioning of the extractor. This is an especially desirable feature when delays for analyses as well as periods of unattention by the operator are necessary during an extraction experiment that may intermittently extend for a number of days. Only in case the liquid-liquid system itself presents a time dependent condition of instability may the convenience of intermittent operation not be fully realized.
For experimental work with the extractor, hand operation has been quite satisfactory; however, if such an extractor were to be employed in somewhat routine productions, a programmed motorized drive that would move the extractor assembly through the sequence of the various cycle phases repeatedly might be of interest.
